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NEW PROTEIN AND DNA THEREFOR 




1 Abstract of JP1 0099084 

PROBLEM TO BE SOLVED: To obtain a new 
£ protein having a specific amino acid sequence, 
\\ having cysteine protease activity, and useful as a 
1 preventive/therapeutic agent for diseases such as 
diabetic nephropathy, glomerular nephritis, hepatic 
fibrosis, pulmonary fibrosis, hernia of the 
intervertebral disk and sciatica. 
§f SOLUTION: This new protein (salt) has an amino 
acid sequence of the formula or amino acid 
sequence essentially identical with the former, 
having cysteine protease activity. This protein or the 
DNA coding it is useful as a medicine such as a 
preventive/therapeutic agent for various diseases 
j (e.g. nephropathy such as diabetic nephropathy and 
glomerular nephritis, hepatopathy such as hepatic 
fibrosis, pulmonary fibrosis, hernia of the 
! intervertebral disk, sciatica, livor cutis). This new 
I protein is obtained by the following process: a cDNA 
library derived from human spleen is subjected to 
hybridization with a probe prepared by biotinylation 
of synthesized oligonucleotide followed by labeling, 
and by integrating a vector with the resultant 
cysteine protease gene followed by expressing the 
gene in host cell. 
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m— h L < numwtc^— coy ^ y mRPizft-tz? > 

SiBWSWTSDNA^^fi-r^DNA. .10 
*ffl|3RJS4EtRODNA. 

[H*B6] i*:R*4E«<0DNA£$W1-S»IJM.^ 
[M*f 8] W#«7E«fcB»KG»#£»f^. If* 

-ecoJgoMit^^o 20 

[W*B1 0] ttRffittfflE. ^aWMKft. BHftttffi, 

tt\%jos£Gm<omm • ^i»»it*sw#^9e«<bb£ 

g. 

[M^l 1] W*3S4ER©DNA€:$WUT^:^Eg 

Ho 

4cfctt*as*i©»* • ^j»arc»*w*» 1 1 mmco 

BK. 

[R*ai3] »*91E«^W^R, »*S3E 
M*ai4] if*3SlE«O^W^H, »*9 3E 
t-T*»l*3BlE*0^>^^il. 3 E«<&«# 

5] H*BlE«<0*>/^». §S^3E 40 
[»*S16] II*S14E8^^J-->^S^ 

»&n*«i*3siE«©^>^^». »*a3E«©« 



[0 0 0 1 ] 
[0 0 0 2] 

ttfLIMfe. ffift. BRA* gfi^-f ^*ICJ£< 

^Lt^O, v>y >ftjfiiK*co*7 L y*>>L«l'>x 
^-f >^Df7- tftt's^jf d If >0)^flKcH#Td d 

<h7&**i*$*VC^S (A. U. Smiths, ^U*:x5 — • 
7> K • /M^S^U/t^lM hoy- , 67#, 11-1 
9H, 1994^) . bhTte, ;W>7 7S'J-i:lt 
5yXf<>yDf7-l2f^f7''»B, H, Lfect 

^s^7<yf^A^<^^enti^, ^n^o 

7^^^*>K43cfctf CinS<075/SO«in<0cataly 
tic domainOT ^ > »iBW«#*JC «fc < «#S*lTl>* 

tfigtt*««*T*a. -7j, *f^»Li5 < fctfS(JS 
S^If^^T7 p y>0 (OC2) 3&*«*an, «f«<0 

7 -r y if -r a anwE-r % pititt#««s nti^. 

[0 0 0 3] T^T^VB, H, L (S. Gal 6, 
ir**^^— ^l', 253#, 303-306H, 1988¥) *5cfc 

y^^aT-^^u^v&^fofflaan 

fittv h ij yZTsftimm-Z&ttV >7'nf7- KW 
»Jtt±E<0«l*fa)J&*SSiLTffl(ri6n»*. -77, Hfe 
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[0 0 0 4] c DNA7^f — 7&*£> 7 >¥ AtCiS/u 

fee DNA^D- > COgB^ffi^J (expressed sequence t 
ags, E ST s £B§£tl£) SftffiT * C £ Kcfc 0 . * 

OcDNA^^^^'J-^'itl/cEST s $*fti§l 
T<^* (*-Y3^ — i^x+^-f 4#, 373-380H, 

1993^) o iltlb^E S T s <D — E S T 0 6 7 
7 1 (GenBank7^-fe^va>*#T0 8 8 7 9) tt, 
E S T0t^^^-X"C^5 d b E S T td43t>T, 

£SiHbTl>£££a<E»£nT^<2>. Lrt>U EST 
Ct^b, XtC^^tlT^^E ST s 

[0 0 0 5] 

Df7- £tcX"2< MAH Mgnlfc. 

[0 0 0 6] 

c DNA^^P- SirtfCJftSijL, ^ntCZJ — 

[0 0 0 7 ] -rfefc%, (1) IE^J#^- : 1 

7^ /&SB^J£^T£^>/^H££ti^GD^ (2) 

yxf^>^nr7- tfstt**ra* (i) ^ie«co 

9>n9K* (3) ft (1) JB35ttca*>/1^S<&BB# 
K*fcl»©tt, (4) ft (1) ^IB®<7)^>/^ 

na, (5) ss^j#^ : 3-c*sn*tt*Ba?>JSr*r"r<& 

ft (4) ^ IB® COD N A, (6) ft (4) SB5©tf>DN 
A£^WT£&&*-^*-* (7) ft (6) JIi5«0D 
ii^^^-^R^iSSIl*, (8) % (7) 

*k«<b*»<k«#«:«*u ft (n «e«<b*w , < 



-f£ft (1) SEtt<o^>^i7R*fcti-eoti<^Hifi* 

(9) m (i) ««5*^^>/^h. ft (3) jgffi 

do) «R*ttt»ffi, ^wttwifc. jffsss^ n 
«ibhs'mu~7* «ar^<om. ot^tomm* 

IS, 

[0008] (11) S (4) m$ZM<DDNAZ^L 
10 TftSRK, (12) BRJftttfFJS. FF*8 

isffi. name. «m«^-t. *tt-r^0*. 

»«**fc«*315*3<©*&3K ■ ^RftfflT*** (ID 
JBEtfcOEIS* (13) S (1) iUBM<Djr>WX* 

m (3) 3SE«^ffl»^^H*fcji-tn6<oti^»r 

*ttfc, (14) ft (1) md.WL<02>W£.* ft 
(3) SIE«6<oaj4"<^K*fc«-tneotfi*ffl^^ 

C (1) «K*6<0*W^K* ft 
(3) TOK^ffl^^H^/tti-tn^cOttO^DT- 

7 - t? tt £ ffi ai * ft \t m m r * f t ^ * <r> x * u - - > 
20 (is) m (i) 3Sis«o^>/i^K, ft 

(3) m&m<D&ft^77\*&ftte*n*><D&&ttL 

TfcaS (1) ^I5«0^>/^M, * (3) ^ts^o 
gg^^7'^H^^^n^<7)^0^ , D7 : '7— «f§tt£{g 

(16) 9 (14) JSE«©^^ , J-->iy*isfe* 
fcteS (15) ^te«cDX^7 ij-->^ffl*»y hSrffi^ 

rften^ft (i) m&Wi<»*>MX* & (3) sib 

30 [0 0 0 9] SfclC, *5E9H*, (17)IS^J#^:2 
T?»toSn575;KK!l**tS* (3) ^i5«(Dgg 
»^^H. (18) SB^J#^ : 3T^£n5^gl2 

*t6SR?«*#f *DNA£$WT*DNA. . (19) 
ft (18) 3SEK<ODNA*^W"r.*a«x^^^— » 

(2 0) ft (19) SI3«6©»aiA^i7^-*««r-r* 
^KG^<*> (2 1) ft (2 0) JgiE«£>^R<te&#£ 

40 ft, (2 2) ft (2 1) m&m<D&mmT'Mj£2tiz>* 

>rt#Ktt\**<Ol&* (2 3) ft (14) m?M<D7. 

?v-->?jj&&rz\zm (is) 3SEtt<o7.^u-- 
>y^^y h£j3t>Tf#sn*, ft (i) mtzm<D?> 

ft (3) SE«©»^/'f H*fcl«n6© 
tt<oyo^7-ifett*ffiitT*ft^«*fctt-t^«[€: 

^ it/^giv (24) mmmitnm, tsmpk 
0k. ftmmfc* wattle. «b«^7, wsi-r^o 

(2 3) ^ISK^IS^. (2 5) ft (14) m&&<DX 
so irU-=>y*ffi*fctt» (1 5).3ME*<0**U-=. 
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>yffl*yh«ffl^t»^n5, m (i) mzm<n$y 

^WLTft£E3S£, (2 6) ittBBU , )7f,.«»tt 

M0& #a*ffi. «sse^ • mm. m%m. t)wj\ 

&£fg (2 5) flEKttBX. (27) S (13) JgfE 
«W>«U*<fc, *tttt*J:zra«Mtsn£* (1) ^IS® 

(Dfyrttn.. m (3) aE«(o»»^^K*fti« 10 

fl:s*ifc» (i) 3Sis»o^>/^H, k (3) jsss« 

^watT******©* (i) m&nv>*>/V7K* 
m (3) ^aaK^as^^^K^fctt-en^©*^* 

ft, &£ZS (2*8) «««tfflft:±(C5Fj8fl:Lfc» (1 
3) fflE«0$i<*i3«fc^«»ffc^tXfc* (13) 

(i) sia«co^>/^K, as <3> ^tes 20 

[0010] *sb9j<&e?u#*» : iTSt>$n^7^y 
^sb^j ch ra- l < fi^M^j tc n -co 7 a j mmm & m 

E) <omm ifibsl sf^fls, wmmm. 
7mm. mm&mf&. ^mmm. *v>*rOi±imm. ? 
>tfjw\>xm&. ^mm. ±jkmm. ft&mm. m. 
m&mm. mmmm. mmm. mmmm. ^&mm 30 

?-mm. mmmrn. mass*. »se», » 

n. «#«ss. ?u»«ijfi, ffjWJBfcb<ttWK«aa» * 

a. m. m<o&&& m. h%r. *r*js*, 

«8JB. fiflcTBk WBfiH, Stt, /MK) * * 

fg. T^#, ML ML £fi*KL' ¥tt«L 

Moo, Ml. ©JW, ®5f*K Wft:« (*J!§* 40 

/jn») • jmf, >c>m. iwbl mm. mrm. £ffijtu m 
sua, mil. 9m. iml #> hb. 

MilSJlWlcH— (B7 5yREFJ<fcLTtt, EFJ***: 

iT*bsn*7 5yREM<t»6 okjkjl. #£b< 

te«7 0K£t±, iO»«L<tt»80X. 

<ttfi9 0*£Ui. *t>»SU<t4»9 5 %U±.<Dft\s\ 

^R<0«fiS7S/RE^J£LT*J>ft< £*>E?«j§^ : 2 so 
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TSfc£n*7*y»E*]£$*ru ±#£LX&pm 

ft: lt^$n^)7= y&E?U<h#J6 OXfiLh. »* 
L<ttft7 0X£Jl±, £9»£L<{4#)8 0%, «MC» 

fflPH4£WT * 7 a J WSmtS. £tfi&* L ^. 

[0011] *KW<DE3?iJ#^ : ltrg^$n^7^y 
ffii2^J<hHHWJC(^-07^ yKIH^J$:Wr^^>/t^ 

7a y^se^JtUKWtc^— 07$ y^E^i^^-u, £ 

Lt^o *HWtcraKOStti:bT«, W^ll ^r7 

* tt£ftf«t? ens. URMicHJi^tt, -ene>o 

tC) l^lT^^^t^to Lttfot, ^□f7-t' 

stt&t^stt^ra* («, »o. 01-100 fs, » 

^U<«»0. 5-1 Oft, <fcD»*L<tttt0. 5- 

2ft) T*«ui^ff*Li* ^n6©sttoia,i 
^„ ^DT7-t!^ite^, a*4>»G>*«K:tpi; 

[0 0 12] *fc*-**^^^>/^i7K^bT«, ®1S 
-10i@S^» $6(C»^b<t4®:il («, 1-5 

id ) ©75ys^*ife7^yRm (2)gs^j# 

^ : l"C«to*>l*7^yKE^JtCl*>5:tt2e«Ji 
(»*U<tt, l-2 0ii«, «tO»*L<»41^1 
OIBSft. 2bK$?£L<tegcf@ (Mi 1 — 5fi) ) ^ 
7 ^ 7 **«#JP L Ac 7 ^ J KE^iJ. ®E^JS^- : ITS 
toSnaJS/BEWtOl *fctt2BH± (^^b< 
1-2 OiS^MS, «fc 0»SU<{41- 1 Oflgjg, 

a?6k:»*L<ttac« («, i-5i) ) <D75. 
m<D7^;Mxm.%kZtitz7^;mMm. s&tt®*-*i 

sew**. ftun*fctt«»anTir^»^ -eco*' 
a<, e^j#^ : i-es^$n^>7^y^E^io 

S179#g(DAl a— ^3 9 2#l0Aspf 
T?(D7aySE^J (Tftto-fe. E^J#^ : 2TSt)^n 

[0013] *mam\z&vt*9>n9W&* ^y^H 

7&«c*ss (*;u#^>-;p*ia) -e^^o e^js^- : it 
»toan*T5/»EWft**r*^>^^«tt4i;» 

->;i/S (-cooH) stii*;i/#*->u-h(-co 
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O") T**#, C*W«7SH (-CONH2) 
IXr^ (-COOR) T&oTfccfc^o CCTXXx 
;HC*5tf*R£:LTt4, x^;k n- 

yalfJk <vynu;i't)L<ttn-y^a^c 

1.2 7;u*;bS«tifoc7.u 7^;u^;us^(5^, &□ 10 

^OX^^^<fcLTt4, ^«±8BUfcC*«!^XXx 

^Pg. 7ir^;USft<S:<BCi.6 7zs)imte£) T«« 20 
y&^«PJ8i±<Z>etfeg («Att. -OH, -COOH, 

-sosHftffl *<B*£&:ffiH£ (09*tf» *;i^;u 

7tW««i:£OCi.i 7->;Wgfr£) -C&H£n 

t> s 7 ^ y ^se^j wr * t h j»!K**co ->xf 
o^Dfj-Kft^ffl^sns cun «, 30 

C0TfeJ:^o WAH #R^<B*Wt*K<B*j«7 5y 
&E?U<Z>?^ft:< 2 0SEA±. EF£L<te5 0il 
EU:, S&IC#*L<«7 OfifiJU. cfcO^KIil 
0 0{@Jt^_b, t)^<!:t)ff^L<tt2 0 0i«±^75y 

«fr$ft*75yBlffi^]£«TS^:/^K<0te* E?>J$ 
-tf>7 5 y&IB?iJ£WL, E*J#*»: 2TSft£n*7 

n>5> 7 ^ y &ie^j <h^gwici^--<£> 7 ^ y betu t n, 

E^J#^: 2"Cat>an^75yRE5!lt»6 0%^ 
±, MF* U < tt» 7 0 XJKJi, cfcO»$l<M80 
#C!if$l<IJ*5 9 0%^±, gk$?£l.<te^9 

5%w±(Dfii^tt$wT^7> y»Eyy£^r. 50 



X\ EMS*?: 2Tafc£nS7 5yREW4. E?»J# 
: lT8*>Sft*7 5yEE7i|0>S5 1 7 9SIWA1 
a-S3 9 2#g<AAs p^T07^/fiS^t. 
C(D7=yiE^JH *»^^>/^R©i§tt^« 

an-57^y*ie^JS:*r**>/^K<op!cj!»»: (sit 

AO <£>7 5 yRK^iT&^o ffc^^ *JS^>/^ 
^Sttt, lTSftSn*75y8E 

uty ie^j#-^ : iT^t>$n^7^y^ss^jcomi# 

B-l 7 8»B©75yBEW«##WKS«. iE^JS 
^ : ltabSnS7SyBE^Sl 79SS-39 

2#@o7^y^ge^j (rftto*. e?u#*: 2t^ 

m tLT^nf7-KStt96«»T4. rmfftt:: 

[0 0 15] *ifc* *5BW0>«»^^K»Ctt, #J;i 
tf, ®E7MH» : 2 7?at)$nS75y8Ea*©lS 
fctt2MEU: (#£L<te* 

L<tel~ 1 0<1HS, 2£tC»£L<te&{@ («, 1 
-51) ) <DT y m.rfX<kLfz7 ^ y ®EJU 
: 2T**>£ft*7SySE*J£l £fcte2<l£JUt 
(»*L<tt, 1-2 OflK, J:0»*U<«1-1 

7S.S&&mnl,fZ7S;WL&&L ®12^J#^- : 2tS 

♦3$n575y*E^Jtoi^tt2ia± (»^u< 

1 — 2 Oim £9Jf?2; Kttl — 1 
S6*d»SL<«»ffl (91. l-5fl) ) <D7*S&& 

mv>7* yKTHSi$tifc7^yKE^J, ^fc^®^n 
e ^M^^tD^c 7 5 y rib^j t«*-r * ^ ^ F ft £ 

il^^;u#^'>;i^s (-cooh) ^fe^M^vU 

K^r<h<, C*a?5<7 5K (-CONH2) ^fc^x 
Xfib (-COOR) TfeoTfecfcti. 2js:^B^ 

5 ;i/S^ fcf a ^ Mt Lfz h<D. ^07 5 

Wl/fe^Df7-i?Stt$fT5'Mi«^. 
[0 0 16] #58WO^>/tjrR*&tt*0«»^y*- 
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7K>i ( rm^S, M&M* £x>&, 'J > 
;u*>&) <ho&ft£rtW>£n5o *fg$lco£>/^ 

•6 D N A £^*rt 3 mnmm^mmr Z> :tCJ:oT 

rc^ia^^^:> ? ^'rxL^f^, &ft£T«jm£?Tft 

-5 d t \z ck 0 m^mgST 3 d <h *<T € Z „ 

[0017] *^H^<z)^>A^a, -eoge^^y^Kt) 

PAMtStflg* 4 - t Fn^y^^;M^7x-^7t h 
y*->»JB, 4- (2' .4'-^^ h^v^xX^-FmocT 

= yx^) :7xy*v«Mft£**w*;i£**T?e 

M^^FPct^ #;U#5?>f5 FJBiLTtt, DC 
C, N.N'-^V^ntlMMy^iK, N-X^JU-N'- 

(3-y/^7a/yng;M ^M->wa Kft£a*ffi 
noBt. nooBt)ttt>^«ai7 5yR«ritt*» 

m tC^JjDT S ^ * fc tt, * tz ttHOBtX X ^ 

^l/ft'SVittHOOBtX^T-^tLTfte^UfeflSBIT^ y 

co o i 8] $ ;m<»fe&<t^®mt<Dffi<e>\zm 
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Ttmrn. hU7MDx^;-^s«i:^7^3-^a, 

fli. Tir hx h :/oe*xHJ;Uft£<£>xMJ;l/ 

9S 1 . 5 — 4«»»TejfIt>Sft3. X>tF'J >Kfo 
#fttt*£frft 3 ^H0j|lTt>t 

# ft s nft n t * (c a , m*m& * fc« 7 -t ? 

T, «<7)SJCtCjK«€:R»SSft^ck5^'r*C^^T€r 

tooi9] aw© 7 s y s^sastbtn 09*. l 

20 tf, z> Boc, t -^>^^->^;u#x;u, -fvsR 

;Ux;u*-*->#;i^x;k 4-* h+y^>y>«'> 
Cl-2. Br-Z, 7^V>fM+'>^M~ 

^*-r;^ Fmocft^ffl^n*. *;u#*">;i^*ti, 

y^D^vik •>^a's^;k ^a^^k 2 

30 JrJVXXrMt) , 7 7W^X7fW («X.tf, ^ 
>y>X7rJk 4 - n hD^>yjl/X7fi^ 4 
h^y^yyJl'XXf;^ 4-^DO^>yJlxXf 
;k ^>XtFU^XXfJWk) , 7xfy^XXf^ 

+ y^^#x;l,t K7yh'fL hU^Pt H^^hMkft 

ct^tt^o cox^T-;uft:fca-r**^UT{i, « 

40 ;pSfti:<D7D<;i/S, ^>^;u*4=->*;i/#x;i/S, 

X h^^*^#x;USft<i:<DKK35^«*ans*fti: 
a^fflifjsn*. ^^c> x-^HbJcST^SiiUTfi, 

;uSft«*f-e^^>o ^n^xD^xy-^ttTKKS^^S 

StlTIl «xtf, BzU Clz-Bzl, 2 -XhD^/y 

-f S^V/— ;KO«fliatUTtt, ^J^«. Tos, 4-^h 
^->-2.3.6-h'J/^;i/^>-t:>X;U^X^, DMP, ^> 

^**->/?-;k Bum, Boo Trt, Fmocft^^ffl^^ 

50 tT.-5o 
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[0 0 2 0] WM<D*)i#*i')V&<Dm&fc2titzh<n 

;k HONB, N-t Fd*->X^ >5 F\ N-tHn + y7^ 
HOBt) <hC0XX^;U) ^<if^^btl^, f% 

^ w 7 = y i^ftft fk ^nfefe^tiTii, MAtf, ^ 

7xy— ;k ^^^i/7-;k A'7^u7-;k v^^^ 1 20 
;u;i^7^K, i.4-y^>^^-— i.2-x^>>^ 

h'j7h77>^>H-Masti 

T^i^n^>^;ua;bS^±i5cDi.2-x^>> ? ^^- 

[0 0 2 1 ] K»OKJ6tC|W#-r^#T^t^«ES<7>« 30 

tfUfc?^ g^^f Kaa)N*ffl© a - 7 5 y loss 

«8«<0*£l*5feLfc*>/^K<h£»i6U COM* 
>/^K^±ISLfcJ:^^:?g^^4 ) -CfiS^^^^o SI 40 

b«ltimbu ±Koi»ta[e«:»r«ci:-cHfa<o 

ir^y^xxf^tifci, ^>/t^®co7^ F#<fc 
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[0 0 2 2] *«H©5'Wt*RQ«#'*7 r ?-F*fctt 

(DM. Bodanszky £5cfctf M.A. Ondetti, ^^F > > 
-fc->>N (Peptide Synthesis) . I nterscience Publisher 
s. New York (1966¥) 

@Schroeder4oct^Luebke, If ^7^F(The Peptide). 
Academic Press, New York (1965^) 

(1975^) 

/t^MO{k#IV, 205. (1977^) 

@ • 3o z7 J* 9 & V !/ y V 4 — • ^Q7h^77^ 
Jctpi;^ Affile J: oT5»K<*^fciiffi<D*tc2»-r*c: 

[0 0 2 3] *»^>/^IS3-Ft5DNAt 
ITU Mfj^Lfc*%^0^>/t^g^3— FT*** 

li, Sfc, yyADNA, yyADNA^^^'J-, 
ittJELfclfflJiS • I«6JOc DNA, «9ELfclfflJfi-«. 
«**0cDNA7^^7'J-, ^J*DNAOn>"fftT 

t7r-y, r/^T^F, 3*5 F, 77-/5 Ffc£ 

totalRNA*fcttmRNAj®»€:lll»Lfcfe<0€:fflti 
Tfi^Reverse Transcriptase Polymerase Chain React 
ion («T. RT-PCRfttBftti) (C^oTJiiHf 

AtlTH MX. ffi?U#^ : 3T-g;b£tt£«gfE 

tttSEJ»J<fc/vf * h U >v 7 x > hftftfrTTM^J ^ 
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AT&ntfMnofcOT&cfcOo 
[0 0 2 4] ia^"J#^ : 3TS*>3n*JttXE?t]£/W 

8 0%J£A±, ^ «E>^C«F^ U < «^ 9 0 %J^Jb, 

ti, ^U^j.^— • :^P — — (Molecular Clonin 10 
g) 2nd (J. Sambrook etal.. Cold Spring Harbor La 
b. Press, 1989) lCE«©yfrtt&:<!: (CSEo Tfffti C <fc 

*£<, J:0»^L<(5, /WX MJ >>?x>h>ift#fc 
^Tfrft-5£i:a*T££. /WXh , J>yi>hW 
f£<hte, thU'^Aia^8l9-4 0mM, 

9-2 0mMT, Sg^5 0-7 0 

»*u<ntt6 o — 6 5t:(o*fl=*^-r. kmc, ^~ 

h'JWiKdifil 9mMTi&Jtai#?j6 STCOif^TWR 20 

®3^5 6#g- 1 2 3 l&mvmg&pn 

[0 0 2 5 ] ^^Wgp^^^K^H— HT5DNA 

WELfcjfflJK • a«a*<OcDNA, ttElx^flB 30 
■afil6*©cDNA7'f.^7 l J- ^ScDNAO^f 
nT«^. *« H«:a-h*tSDNA 
£LTte, «*tf, ©EJUS**: 3T*b£n*t6£E 

yue«*r*DNAo«»a[*Ewt« M r*DNA, © 

E3W» : 3T£fc<*n***E2*]«i:/W X h'J>yx 

ft^^>/^R$a- KT3DNA(7>3&#i6£E?U£ 
tt5DNAft£*«ffl^6n5. cfc 9 ** 40 

HS3-Kt*DNAtUTIt #1*. 
tf. E?U*#: 4TatoSn-5*»Eyj*«"rSDN 
A, *fcfiEW## : 4TXfr£n*ttXE*J£/W* 

h't^DNA^Muen^), E3*J#^: 4TS^$ 
tlSffiggE^J <h/W 7 U ^-f XT* * DNAiltd 

J&Ub, »*L<««8 0 %&>±* «kOJfil/<tt»9 0 so 
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*SE«*$ Wf 5 D N Aft ^ 6n*. /W^'J 
^-f if— ->a X^^cfcO^WX h U >->*x> hte$k 

e?u##: 2Tat)^ti*7a /KE?U£Wr*#R9! 

©BBtt^^K^-FTSDNAtLTtt, E^JS 
# : 4TSlft£n6JgSE?iJ C03(D|g5 9 0#g— 1 
2 3 1 # S &tnDNAmt-5DN 

Aft£^^en*, 

[0026] ^B^^^>/N-^g^7t^ j eoa5^^y^ 1 

H («T, *«W^^>Ai7K<fcB»E-rs»^»*) 
^ilC3- h't-SDN A<D? □--y^fgtlt 

tt, (1) #^0J<^>A^H£r3-K^3DNA<7>g& 
^SiEJU^tTS^DNA^-fV-^^T, P 
CRSl:<toT«fEDNA7<^7U-W>ei«tT 
*DNA£*t«-r*^ (2) il^&^^-lC 

M*ii/u>i:DNA<!:. *S«O^>/^H0)- 

£*T<5DNA»rfi-fcL< tt^fiB D N A £ «M 
l/fcfeOiO/W^J^ -K— > 3 > tc J; o tIS'lt £ 

ftli» WAtf* ; £L' + a7-^P-->y (Molecula 
r Cloning) 2nd (J. Sambrook et al.. Cold Spring H 
arbor Lab. Press. 1989) iCiEffccO^&ft <Jf JCtEo TfT 
ft7C<t^Tf-5,*^ rSIK<©7-f >^7U— *ffifflT 
aS#OffifflRW«tCE«©*fttCSeoTffft5 

f*UD) te, lW7h, ^JAti. Mutan™-G (^ffiifi 

(«) ) . Mutan™-K (XSit (80 ) &£*ffl^T* G 
apped dup 1 ex^-^Kunke lr£ft c!: <£> B# ^£3 C9 ^ 

fi^ne^u-s^stcseoTffft-p^t^Ttrs. ^ 

te, B«Hc<fc9-£-©i;£, *&ttHfHJc«t0fMIHI|i*T 

T*3* KDNAH^(0 5 , *«I«^«IRBB*63 K>£ 
LTC0ATG£#U *fc3 'SftaHIHCttlHRIIitri H 
>«hLT0TAA, TGA^/tfiTAG^tlT^tfc 

m?L\i. «) *^^>/^H^3-Ft 

*DNA^6 BM«fc"rSDNABfM"*«Jt)ffib. (a) 
^DNA»rM-^3i^ft^^^^^--4 3 oynqE--^-cD 

[0 0 2 7] ±mm&&<D-f7 7sSL 

K («, PBR 3 2 2, pBR325, pUC12. p 
UC 1 3) , ttflfi^y^^^ H («, pUB 1 1 
0, pTP5, PC194) , »8fi*^77S K 

(ffil, pSH19, pSH15) , A7 7-v4i:OA 

^f'J^7r-A Uha^-r;^, 7^i>-T r X>'U 
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K^-f )V7stlE<Dm. PA1-1L pXTl, pRc 
/CMV, pRc/RSV; pcDNA I/Ne ot&E 

V4 0yn : E-^- LTR^D^- CMV (it 

^— ^ — , 1 acyat-^-, recA^D^-^ 
AP L yP^- Ipp^P^- Tl7 

SPOl^P^-^- SP0 2 7 F P : E-^- pen 

p^p^^-^£, mutimmT'&zm&te* pho 

S^P^-^- PGKyPt-^- GAPyn^E- 
ADH^P^ — $ — , AOXiyP^-^t' 

[oo2 8] mm^^9^\z\^ &±.<Dmz. mmiz£ 

^>^;u, ^{rt-#-, s v4 o«§3^u v> 

T* SV40or i tl»ft-rs»*36*ft*) 

«x.fcf, vtHDMI^ («T, dh f r 
tBSftT**^***) »gf (^VM/*t-h (M 
TX) , 7>t:y'J>Bttlfif («T, Amp 

lyx'Jk7IST*5«^lt PhoA — >y^;HB 

OmpA • 5/4^;i«*ltt<!:a<, Si^/W^li 

■CftSiS^tt, a-T^y—H- z/?±)V&M. 

It. UF a • SUC 2 • ->d^;UE#lfc: 

^±;PE^J, a-f>^-7xP>'xmER trC 
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X->xUfc7-3'J (Escherichia coli) K12-DH 

1 (^Py-y>« • • +f • 1-zsai-JV ' TtJT 

— • • +m'x>-><x • *y * if • a-ixi- 

(Proc. Natl. Acad. Sci. USA) , 6 0 #. 16 0 
(1 9 6 8)3 . JM103 '7yyX« 
U-9— (Nucleic Acids Research) , 9#, 3 0.9 
(1981)3 , JA221 l*J*—)-)), • *^ ■ 
3.^— • A< ^"Di/ — (Journal of Molecular Biolog 
y) ] , 1 2 0#, 517(1978)3, HB101 
10 (yt-t^ ' • ^l/^a^- • tPy- 4 
1#, 4 5 9 ( 1 9 6 9)3 , C 6 0 0 (-yx^7^ 
X (Genetics) , 3 9 #, 4 4 0 ( 1 9 5 4)3 tiiti&m 

It^X (Bacillus subtil is) MI 1 14 >, 

2 4#, 2 5 5 (1 9 8 3)3 , 2 0 7 - 2 1 (yt"t 
jl/'tT'-A'-fty^^hU- (Journal of Biochemis 
try), 9 5#, 8 7 (1 9 8 4)3 ftt^lti6n*. 

(Saccharorayces cerevisiae) A H 2 2, AH 2 2 R" , 
20 NA87-11A. DKD-5D, 20B-12, is*/' 
P7< "fcX (Schizosaccharomyces pooib 

e) NCYC1913, NCY2 0 3 6, tT^7 
hUX (Pichia pastoris) UErfm^btl&o 

[oo3 0] g&mmtisTits wAti, o^ov^a 

c NP VGOif^tt ^^®0«J*^*^fb^BBa (Spodop 
tera frugiperda cell ; S f MM) * Trichoplusia ni 
(D*Pm&%:(DMG lfflffc. Trichoplusia ni £>9P&*<£>H 
igh Five™ iSfflJl&, Mamestra brassicaeS^CO^B^^^:^ 
Estigmena acrea&&<DfflMU£tfm^*btlZ>o )V 
30 X^BmNPV^i^t m&&$MkMf& (Bombyx mor 

1 N cell ; BmNfflJ©) ft2*fflli6W. gS f Sfflflg 
tltlt #!*Jt S f (ATCC CRL1711) > S f 

2 1 Mm (t^±. Vaughn. J.L. O'^hP (in 
Vitro) .13. 213-217.(1977)) ft£3Wffl^6ft*. M 

*-f — (Nature) , 3 1 5 #, 5 9 2 
( 1 9 8 5)3 o KttttlflatLTtt, -y-JHBflac 
OS- 7, Vero, ^ff--X/\AX^-teCHO 
(J£TF> CHO^fl&tBSfSI"^)) , dhf rifif^a 
40 ^WX-XAAX^-fflBaCHO (KTF* CHO (d 
h f r ) lBflat»&IB-r-5) , V^XLif8J5£, "7»^XA 
tT-20, ^r/X^XD--7^JiS, yy h G H 3 , t 
hFLifflte, 2 9 3^ C12 7jfflSS, BALB3T 

3iffl3g, sp-2iM»uen§. c:n&<o*t? 

fe, CHO^Jg, CHO (dhf r ) lfflS§, 2 9 3i 

[0 0 3 1 ] X->x'Jk7iI*»WE»«»:H fi^J 

5^— • • Wl>WX * • it' • i-x^i 
so — (Proc. Natl. Acad. Sci . U S A) , 6 9 #, 2 1 
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1 0 ( 1 9 7 2)^>*-> (Gene) . 1 7 #. 10 7(1 
9 8 2)U^Z^m<0^m\Z^t-oXffUo Ct^Tf 

a7-'7>F'yi^7ii"yi^f-r7^ (Mole 
cuiar & General Genetics) , 1 6 8#, 111(19 

>1f<^PS*— (Methods in Enzymology) , 19 4 
#, 182-187(1991) ffilCfiE^ Tff 

iCte, flAll /Ht/f^/Dy- (Bio/Techno log 
y) .6. 47-55(1988)) fc<£ KBKO^ftfctE-aTfr fc*5 

fflBl¥M»8 SHfflfiX^tt^n 2 6 3 

- 2 6 7 ( 1 9 9 5) (3lilMt«ff ) > tf*r □ Uis— 
(Virology) . 5 2 #. 4 5 6 ( 1 9 7 3 ) ft £ tCf2S 

[Graham, F. L. and van der Eb, A. J.^DDy- 
(Virology) 52; 456-467 (1973) ] , ««**Lft [Nu 20 
eraann. E. et al. X># ■ — ±)V (EMBO J.) 1.8 
41-845 (1982) ] «*««Jf6n*. cO«t^l:LT, * 
3g9§CD:? >y^S£3— Ft5DNA6*#t5»i^ 

So 

[0 0 3 2 ] &*5, MttffllB^ffi^T, *589!a)*>^ 

T-5o $ etc, z-cd&o \zm^—ti~-^im^x%^n 

ftttfflfittSW-Seit^TffS. dhf ritfe^ 

^MT-^-t LTffl^/lS^, MTXigg£3fc*tC 
±tfT**U »tttt£SRr*c:<hlC.fc9, dhf r 

A^fflBrtTiMBS-e-T, se>fc«»3i(oii!ift«aat*s 

[0 0 3 3] Si*I->x«Jt7M, A'^J^SIT 
^h'JX TiJ»ttJBtt. yafi^, S*iBi:UT 
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7JRB***T*IRttiffift£LTtt. iOHi — 

X, *tfSy»£$tfM9«ift [5 7 — (Miller) , zs 

— • S^x^T"^ y&7s (Journal of Experiments in Mo 
lecular Genetics) , 4 3 1 -4 3 3, Cold Spring Ha 
rbor Laboratory. New York 1 9 7 2) ft<flF£Lt>. d 

tc> fclAtf, 3/3 — r >HU;P7^ »-UHM>J:3&imW 
£in*.SC:£:7!>*T€£. S±3&«Xyi'Jt7IiO* 
£\ «*«a#ftl 5^4 3 , CT»3'-2 4«rMfTA 

B. i£ifc£LTtt, Mxtf. A— (Burkho 
lder) »/h«ift (Bostian. K. L. ^Dy-y>^ 
X • ' if • l-iss-i-fr • 7AfS- • *y • 1M X 
>y-fX- t^'if -i-XXX- (Proc. Natl. Aca 
d. Sci. US A) , 7 7#, 4505(1980 )) 
0 . 5 96* If 5 /SmnSD^ [Bitter. G. A. 

6. ^n->-^>yx • *7 • If • t'>3 t;b • 7* 
5*5 — • ^ • +r-f X>WX • it"? • If • x-XXX 

— (Proc. Natl. Acad. Sci. USA) , 8 1 #, 5 3 
3 0 (1 9 8 4) ] rtUlitfen*. «*(OpHtt»5- 
8i:iSt^.^^t^o «*ttffl*»2 3 5 
^2 4-7 2»IBfT&lr^ #SlCJS6i;TjBft-S>«# 

[0 0 3 4] iS£tf£ABB£&ttS&T«S»ME« 
BK. Sift^LTH Grace's Insect Mediu 
m (Grace. T.C.C. . *-f — (Nature) .195.788(196 
2)) tC^lftffcLfcl 0X"?vJfil«*^aSiP«l*jBSllP^ 
fct>(Oft£#ffl^«&n-S. »«<OpHli»6. 2-6. 
4lCWST*oa<#f:L^. lSft«ii*»2 7t:T?»3 

Ttt, ^J^tf, »5-2 0X<OJ!6ie^Jlilflt*$tfMEM 
It* [1MX>* (Seience) , 1 2 21, 501(19 
5 2)) , DMEMigiS WVDOy- (Virology) , 
8#, 3 9 6 ( 1 9 5 9)), RPMI 1 6 40igi 
C5>* — ' ^"^ • if • 7^ >J*> • ^^^*;i^ • 7 

VyX-*>3 > (The Jounal of the American Medical 
Association) 199 #, 519(1967)), 199 
igifc [yn->-v>^ • *Zf • if • V«If-f • 7* 

— • +f • /HtPy^j;!/ • ^x-< (Proceeding of 
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the Society for the Biological Medicine) , 7 3 
#. 1 (1 9 5 0)) S^ffll^nS. pHI«6-8 
T£*0*fHF$Lt>. 3 0t:-4 OTCTfi 

1 5-7 2WWff3tCV^ *«ic*i;Ta«i^«»*j»A 

£o #IC, CHO (d h f r ) m&&£&d h f r it 

[0 0 3 5] ±E«*«^e*«^<0^>^^Jf*»« 10 
»«TSJC«, Mxll TE<0#teKJ;?>frfc3C<i:a« 

(C<£oTM#, fi£»*W4MB*««Lfcte*S. £<i> 
ftcift&SaJt^ttfflK 9 , h'Jh>X-100»4£OJf 

•BBft*BWK:tt**to*TfT&3C£#T**^ c 

tie><D'£9Q<Dfttt* mm&£LT\Z* tttW^SttfttBS 

sar*^*^*. 3&\zm-vfte>tix.m&iz\*£»'£ 

(0 0 3 6) *$e91(0*>/t£«, -t^B^^K* 
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(a) ^□^~;ufet^jg^ifflK^f^s 

flcB^pTBttaMtt-tneflea-str^aBfle, 

£hlZl&*2tl2>. &-5-\Zf£k\sT8i#m±m$:lSsb2>fZ 
yi/Oh^ltfectK a#tta*2-6H«iC 

lefo, it2- 1 osafffrfcn*. m^zti&ffii&L 

K V^*, yyb. tyy, -7h'J^#tf6 
*l**«. V)^J:tf7yhW*l<ft^ns. ^E 
/^a— ^tt*B*Mfi©ffB»cBLTI4. taUT^ 

fett»B«itt<7)#ttB«B«hlB^$ii-*ili:fc<fc0, 
y >7u-j-)i,ffi#m±/\'t7 l J K-TSWBt^ct^ 

LfcBBJBOSttftBJET* d 0 fT& 3 d 
€f*. jK#Jftftsf4K»<&#ffi, WAH ^r-^-i:^;U 
X^OOTjffi C^-f^ir— (Nature), 256, 495 (197 
5)) KftU|fcRT*C<k**-T?€r*. M^ffiitaicfcLT 

tt. fllAtf. #Ux^u>^U=i-;i/ (PEG) ^-fe> 

[0 0 3 7] -tMM^BSa^: LTti, GSAtf, N S - 1 , 
P3UL SP2/0, AP- lf3L{Z<Di&lkW}yKD'&M 
BMB^*tf en**«. P3Ul^Jf*L<ffll^tl 

*o mi&n*trt#££nB (hrbb) &£#sgm*ffl 

B*t0)»*Hf>H:*»41 : 1-20: UST^O, 
PEG (Jfil<liPEG 1 0 0 0-PEG6 0 0 0) 
0-8 OXiSa)«STSiOS^ 2 0-4 Or, 
£?£L<te3 0-3 7tTl-l 0#fcVf >^o.^— h 

-r*ct*cJ:oa*«t<BBB6**B"C**. ^y^ 

(BBItt^JCffl^Sn^Bfi^^^Oii*, fix^OT, 
^^P^, B»«Ctt*L&t/4ra-^-;W«iflct*m"r-5 



f 
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AT (fc#*1t>3 1 >, 7^yyf'J>, $ 

fe«>a:6«£«)J;5a*Jft*flC»Tfe*lr». 0S;ttf. 1 10 
-2 0%. #£L<tel 0-2 OX<0^«&«JfiL»S:*tJ 

rpmi i64om l — i ox^ftiejfcwt* 

K— -7*«fflJiJllifll**6 (SFM-101. BtK§2^ 
(#) ) i££tiS£te, 9ft 

2 0-4 Or, ^l<lffl3 7tT^. ttttMrlH 
tt. il«5S-3jlW> ff*L<tel»P*1-2»|B!T* 

+ OJa#ffiC0»J3£tR|«fcLTjBS3£T€r*. 20 
[0 0 3 8] (b) =ey ?n-f-)im,{£a)mm: 

zi-;M£J8as. i^^li^, -Y2->35S 

# («, deae) {Ccfc*«R*ffi. je«'frte. y;u5 

[0 0 3 9] C^U^D— ^UJtfrOffS] 30 

SK^a^4oJ:^^UT-^/N7 p x> (tall) £<D*g 40 
/>yx>llC**U &0. 1-20, ffSKfi^l- 
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>h7ya/0 h^i7D^f > h7va/0 hSrS 
4LTfecfcC». ii*»2-6ffl»C ltHj-fO, 

[0 0 4 0] *RW<09>M&&1t\**:<0&ft'l'??- 

Kj|Rtt£»ttMft*SE*J£*rr*7' 

ffi«W&*SE*J£*rU ttDNA©365i«»IMb»* 

Atfeot^K *5gK<0DNAK*KWtCfflMtt^ 

E*J (Tttto'S. *««©DNAOffii«) 0±*fiSSB 
^J*S^te»#*»E^J<i:»7 0 *£t±* »*U<«» 
8 0%»±, <tO»SL<li«9 0XK±, «kt>»*U 
<tt«9 5 %W±^ffil^tt^tt§lIE^<!:^tf 

en^o #jc, ^^oDNAco^tasE^j-p-fe, 
m <d * > ; \$ n <d n z 3 - f 1- * as» 0 «sih 

J;O^L<(^9 0%aL «t>Sf*L/<«»9 5% 
«±<Dffl|^1t$Wr^7>^-fe>XDNA^»aiT* 
5o Cn^0)7>^t>XDNA«, ^(DDNA^ 

[0 04 1] *3S9i<& ^W^KfflM*© 
^fi^3-67J, »*L<«tt4-57JT»0, ffi 

2-3 7j0->Xt^ >yof7 

^CDDNA<h»SI5-r^«'&^*S) , *»«0^>/^ 

^ci:^7>^-fe>XDNAcoffiii^ittBJ1-^o 

[0 0 4 2] (1) **WO*>/^WW4T4*i 

^feit. mmmTfk. *)\,±>f&?Mt, #©ik> agios 



(13) 
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Braiaiffitt^offs*. was 

IML fltfHfi'vrl'X7. Wtt-T^Offi. * 
A^«3?:fc<J;tfDNAte, «AH ^» 

Bnimeft ^©n 1 **. w*«*§ 10 

■ 63-Ht*DNAftBfft*l:a4L, ±#rtTI£^ 
>/^M£^?l£i*:3££lCcfcoT, (n) ^S^tC*:^ 
«0^>/^M*3-HTSDNAS}fAL, R*>A 20 

Softie. MBIft*:*#K«MiT*£4:K: 
<fcoT, Sfctt (A) *«E<0^ W1*K«£K«*IC 

[0 0 4 3] *56W<©DNA^±BBO>»* • ^B6S»Jtb 
X7V'>x-f7 K^^f^^^^— ft^OMSft^^ 

'>ft<d:fe90%, #i:L-<t3:9 5% 

9%^±tc*is^n/c^co^^fflT^<7)^« : ^b^ 0 * 
sew©* «ah !»if»cKi;T«i*eiB 

Lfcttffl, *^-fe^»J. X'J+yJPSiJ, v<^n^y-fe 40 
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5 > K 7^/a^f;lifx'J-WJ:^iW^' 

*<« testis. ■DH*tt»»3&«*^-t;wT*a»*(c 

[0 0 4 4] ftltffl©*tt«i:bTtt, £JS£ 
tf, D-V^t'l — ;k D-v>x h— ;k tfifl^hU 

H 7)Vn-)V («Atf, x^y— , *U7A 
(flx.ll ^DbTU>^/U3— #'Jxfl/> 

U VM- h 8 0 (TM) . HCO-50^a 

a«. asfc7>:/;Mc^«sn*. ^bjod 
NA3W»Xanfc^^^-t)JiiBfcwi*K:«afl:*n, 

sain &±T*{&n&T*&z><Dx% th^u 

ajfiLMtt (WAIl 77h, V^X, ^E^^.h, 

hU, ty^ 9^- * 

/t^I^^g^I^, S^-h 

K*>A^*«*J«A (6 0kg<hLT) iCft^Ttt. 
-BiZ-DtfoO .lmg-100mg, jff^U<«^ 
1. 0 — 5 Omg, «k0Sf*U<«»l. 0-20mg 

^^^J0. 0 1-30mgiS, »SL<tt»0. 1- 
2 Omggg, iOBSKttfiO. l-10mgSS 
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[0 0 4 5] (2) **»C»T*EK«*ft:^«l«)^^ 
j*ft£<B£SBtt£fe}$T£OT, *«W^^>^^R 

mmmteVHSE., T3»*»*«c£o»«*. F*s*&sft£ 20 

*15#fft£OlB»T h 'J y 

*#i«*ft • ^vmtzz<D&m£. 

[0 0 4 6] -rftto-5. 

(1) *^<7>^>/^M. ^©»»^^K*Jt:J« 

n^^fflt^ci^atT^^^w^s 30 

(2) (i) *Sg*PJ4)^>/^S, -t^B^^H* 
/cd-enecom^Sm^^^-ti-fc^^ch (ii) 

lc43t>Tte. MAtf, (i) £ (ii) <7)»£l;:*5tt*u 

[0 0 4 7] ll^im *58«O^Wt^Jl, 
tV>, 7V7)VZfSL 7^7-y>, FITCft 

Lfc^-eo, f iTcftife^7-yx ttitsiaEflk 50 



«r§B¥l 0 - 9 9 0 8 4 
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(W, 14 C, 3 Hft<!f) 5r*>. C^fi'JtC4- 

>- 7 -75 K^P-ZhD7-U H» 
fttt-ftS-arfc^U^^H aft testis. ttlft 

^Fttfl:^** ^^ft^^j, XW^tttt. *fflfl§«JfcB?&, 

»«a«asaa»ftt # ^#tf en, cneit 

7 7 7-(:ll pH^4-l 0 (S£L<te, pH»5 
H«iSHi<7)jig^^ffi*UftUA^7r-T*n«^^ 

■rn-efcAti. *&y\v>*>rt>7mm<n7uT7~ -es 

-f>& [A. J. Barrett^ /V7X"f>* X>-*f-f! 
tDy- (Methods in ENZYM0L0GY) . 80#, 535H. 19 

(ii) COiS'&tCtJ^^yn^T— tfJStt#7&«i:lE (i) 
©S^tt^T, ^J2 0%J^±, ^L<ra3 0%W 

T\ ±15 (ii) <D«^(C43^yD^7— fefStt 

«W±E (i) (Dm&lZit^T, &J2 0%J£U:> 

zit&mt L,rm$i-?z> cttf-vz*. 

[0 0 4 8] #58^00X27 U— — >#m*ry h\t* 
(D^W^HSiH. 

®ss 

7 s /t>i£^C > 1 0mg/m 1 
1 OXh'J^DDBS 

6 n m (0 Kt^S ^ It M? Z> C <h J: o T ^ n y- 7 — ffi 
[0 0 4 9] *S0JOX^J-->yjtt^^^^'J 
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•gjP9, tMUI. TVl^/W *tti:«>t*«RJBJc* 

BFHiueftt^B 1 **, muns. mm 

fMT^«5^ 
[0 0 5 0] U— — >y*»*fctt^^ U 

(M*tf, ~?V7s. 7^h, *1Mr. k^S*. 0 30 

hu> -f*. ^>/t>>*— ft 
ottota#»i4. -toftun, *t*«usu 

*ft***«P«#-r*»^ -^WtC^A (*I6 0 
kgilT) — HJCO*BEfl:*«ttt0 . 

l-100mg, ffSKIifil. 0-50mg, cfcO 
Jff*L<ttttl. 0-2 0mggW, JMSPWCtt 

w^s^n mt&fy<D 1 iaa#»tta#»** <° 

ffc*«*tt«a<0»Tfil**A (60kgiLT) 
^T£iS<&* -BlCO#&<k^£#S0. 0 1-3 0m 

u<«»o. 1-1 om&mm*mmiztt\z&*)®.i*t 

[0 0 5 1 ] (3) ^KW^W^R* ^<7>S&#^7 P 
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icffifflT-5Ct^T#S. -Tftto** *58Wi* (i) 

•BMt S nfc*R WO ^ >^ ? & SISt * C t 

tt. fccfctf (ii) »««ti#±W*fcLfc***© 

*jt9<0ffi»*£ffi*-r*. ±15 (ii) <Ofi*J*fc*5^ 

SJS-T * ta#T « -6 c <h #S £ L H « 
[0 0 5 2] #^c7)*>/1^1tl£tC#T3^E:/ 

(ab')2 , Fab', «5VittF abI»$ffl^TW 
«89I0!>*Wfr*JB 0-5*^^(0^ >/^Rf©Si 

C 131 I] . ( 3 H3 . C M C) ft^ffl^Sn*. ±E 

z>ftw^^ens. set, st**«^^4*xK<s:a 

[0 0 5 3] tSlR**t^4fii#<Z)^»{ttcaoTtt- ft 



■ 
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>, sflij 7^1)^75 F. *> 'J ^ >?0^ffl, 
S* (1*KJS) > S6«c««fl:UfcWa>**9!0^y 

[0054] ^m<o=ey ^a— i-jim#^>^^ v 

(F) tSxffi^U^SKJSt® (B) <h£#8iL (B 

/f#«) , b, F^r*i*><o«s&s£si5£u 

IB 1 taff tt^ISttO fc© tffl IrVjg 2 Jtfle fc LTSfBffcj/E 

Sits, *7n^h'j-tn y;i.rt**^*4 

[0 0 5 5] Cin6fl^Oftffi^Ma!l«tt**KW03e 
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#Brrac «^.tf» Atr ns§ r^v^-r 

A/7yt<) (WKtt, B8?G 4 9 *P58ff) , AtT H 

rr) , HJH^tee^ rpig^ssissj (m¥&f%* m 

10 ft5 3^«ff) , 5JH*i&«E>« r»*ftaE»J3e*J (SI 
2JS) (E¥»R* BB»5 7*JBff) . 5JII*»6« 
r»*ftft»l568U (JS3K) (EffS, BSfP 6 2 ¥ 
.SSff) • TMethods in ENZYMOLOGYJ Vol . 70(Immunochem 
ical Techniques (Part A))» Vol. 73(Immunochem 

ical Techniques (Part B))* I^Ill Vol. 74 (I mmunochem 
ical Techniques (Part C))> Vol. 84 (Immunochem 

ical Techniques (Part D: Selected Immunoassays)). 
f5]i§ Vol. 92 (Immunochemical Techniques (Part E:Mono 
clonal Antibodies and General Immunoassay Method I 
20 s))> (5]1f Vol. 121 (Immunochemical Techniques (Part 
I:Hybridoma Technology and Monoclonal Antibodie 

s))(£Ui. TiiTS.yi?7l'7>1kS&ff)1*l***mTZ 
[0 0 5 6] S6*Ctt* *«9ia>*Wt*Jttt**m» 

'Ml/- 7* MTT^Offi. *«5*tt-£<& 
coyote, *»W<OSt#tt, ±8S^(D^»f9Ji:LT 

'[0057] (4) ae^wjw 
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C?7, ft<*f) tCi5tt3 

£DNA£fctemRNA<Dg3? (»fifS«) S^ffif 
-SOT, #J*_fc£. KDNAiftttmRNA 
©Si, ftffi*Jlft£(rW29t9lttT*>. «DNA*fcli 

y 3 >^PCR-SSCPS WJ%y97s (Genomic 
s) , S 5 #. 8 7 4-8 7 91 (1 9 8 9?) . Zfn 

is—*j>>fx • 3*-^ • if • ^-f>3^-;u • 7#t^— • 

y • ^X>WX • • JL— (Proceeding 

s ofthe Natinal Academy of Sciences of the United 
States of America) . S8 6#, 2766 — 2770 
I (1 9 8 9$) ) fc£K.fc9*JKT*C£*<-CS*. 

NAfl)8SlSW»Ul$nfc*^tt, »R*tt 
mRNA^SiS*^ai$tlfe«^«, «tt 

H*6&-Siii. T^y/w *&£o**K 

meftii^nFUift, warns* **»3eaca:©ftj»* 
a. t»^*. ^**. »»«a^ 

<h *fc, PCR-SSCPSCiODNA© 

#ag^, me? -km. imul tjvwcv 

iSftttSIA. «R*ttW*. 

ftBt*A, **ffl*&<!:0>&WgSA* ***. 
[0 0 5 8] (5) 7>^t>7DNA 



(17) ^PiTlO-9 9 0 8 4 
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&J»«!A. ««*. 35**, #JftiI3Itt£0>*« 
**lCH-£LTt»-5. Lfc*oT, ^^ODNAlCffl 
liWtClS'&U KDNA05Eat«lB!ir*Ct**T#* 
7>ft>XDNAIt £#rt(Cfctt**5S§H<0^W1 
fir«»*fcttDNA<0«tEt»IMrftilt3»*T**a 

#a«^, hsmes^ ■ ass, i**ibl z^y/vr 

10 ftK*A. Mifce&ilOIff**. 

Me. **»«*£©&**». «ffl*, 35**. ¥ 

fcLTftffltactWT**. ±ier>^"fe>xDNA 
a. 

[0 0 5 9] (6) *J89l<0^>/tjrJtS3-FT*D 
NAttt«#t hKftcOf^S 

K 01f=F. tyy, y^ 7 . -f 

DNA^^»ailg^$t^>(:^feoTH 1SDNA 

30 8ot, *»IB©DNA«»«rtiBT5B»S*5**a 
NAg»^[liT't^. u^yD^-^-c IT 
[0 0 6 0] S»WfflERBti5ttSDNA<D<te»«* 

40 (cit«^n^o DNAe»a<Df^tB»«<7>E*ajBajc*3 

^IgUT, «D N Aft f Hitt t LTI*Ofl»a«TH 



(18) 



ftmW-l 0 - 9 9 0 8 4 
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v C X COMSS* <D D N A t) L < \t R N A £ It&##rT -5 

est, cnb^fflbt, ^jAtf, flw^fimi®** 

[0 0 6 1 ] *^#4oJ:^0®lC^^T, IS^Ta 
y^7^ci:$:lB§^-CS^-r-5«^, IUPAC-IUB 
Commision on Biochemical Nomenclature 1tZ£Z>tife^$> 

z> %&#m \z#rtz>mmmmzm*3< o * 
^-co^j^Tis-r^c £tz7s.sm\zMLyt¥m&ft&& 

7f-> 

^5 > • 
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DNA 

c DNA 

A 

T 

G 

C 

RNA 
mRNA 
d ATP 



10 



20 



30 



d TT P 




d GT P 


; f^y^Ty ->>EU >^ 


d C T P 




ATP 




FDTA 


— 1 */ ✓ > — ^ u— 1 Q 1 CK 






r n n fi P 1 




Tx 1 v 
o l y 




n 1 d 


• ~F =7 — V 






L» C U 




T 1 ^ 

lie 


■ w n v 


o e r 


• -+T J j V 


i n r 


' 1 V 


^ y s 


. yA7" 


Met 


. V ^ / 


b 1 U 






. >s / > 37 -r / Hit 


l. y s 




a. r g 


. y Jv~v ■ — ✓ 


n l s 


. C y\ J s s 


r n e 




1 y r 


. v u y y 


i r p 




fro 


-/nil 


/\ s n 


. >T / N 37 -1" .X 


u i n 




n 1 ii 




Me : 




E t : 




B u : 




P h 




TC 


x>-4 (R) -y^;U#^ 


its Kg 




[0 0 6 3] 


^Byl^S^-c^ffl^n^itmS. « 



T o s 

CHO 

B z 1 

CbBzl 

Bom 

Z 

Cl-Z 
Br-Z 
B o c 
DNP 
T r t 
Bum 
Fmo c 
HOB t 



p - h;i/x>^;U7^-^;P 

2, 6-yyDD^yy^ 
^yy^t+y/fil/ 

2 -y'Dt^OyJl/t+y^i^^ 
t -y'h + y^M-^ 

n-9-^;u^i^x^>< h^->y^;u^->»i> 

1 -tHn + y^>XhU7V^ 



t 



(19) 
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HOOB t : 

1.2,3-^ 
HON B : 1-t FP + '> 

DCC : N, N' -V 

[0 0 6 4] *9!ffl»<BEM«<BKyy#*fia, J£TF<E>IE 

[IB^JS^ : 3] IS^iJS^: 1 "eSfrSn* 7 ^ J K1E 

-fcf£3 — KT*DNA<7)**IE^JS:^"r« 
CIB^J#^ : 4) I53*I#^I : 2 T^^n^T ^ / ^IS^i 

77 K £ 3 - 5 D N A 0>*ftXE?fl 

A^n-x^lcffiffiLfc^jSy^-r ^-(OtSSffi^J 

CS2^iJ#^ : 6] *»^>/^f$3-HtSDN 
A(D^ D-->^(:ffiffl lfc^«^7-f V-CD^SSB^J 

x'Jt7 3>J (Escherichia coli)DH 1 0 B/pT 
B 1 9 2 0H ¥ric8^43 2 2 B SiIfS^2JI#X2il 

ft*BK^*x^x*ft«w^e»f (n i bh> ic*k## 

FERM BP-5 5 1 5£LT, ¥J* 8 *M E 1 9 B 
^6Bfffl»A -5e»ffi3«Jr (IFO) iClSfeS^ I F O 

1594 9 ^LxsFKsnrn*. 

[0 0 6 6] 

^ — • ^D — (Molecular cloning) lCfS®£*l 
[0 0 6 7] 

khS*IS*yXf<>ynf7- tf£3 
yiffiy^f A 7n t-7-;U«) ftJHt^Tff 

— 7— ;UX;Utt) COAliMDH 1 2 S^STerrific Bro 
th (1 2 g/1 bacto — tryptone (ir>f 7 3th) , 2 4 
g/1 bacto — yeast extract (r^73ft) , 2 .3 g/ 
1 »J>»— 12. 5 g/1 'J >B-* U ^ 
A) T3 0tT16^Sl, *7>>x>:/^7^F 
*u>K (^7vx>tt) £flH>T, ^X'KcDNA 

NA7^77'J- £Ge n ell, ExoIII 

*:/3 fcT-7-^x;l4t) £<fcoTiB<fcU -*SScD 
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y-3,4-ytFD-4-^V- 
>7h'J7y> 

#J«*U^^U*^K (IB^U*^ : 5) $c DNA7 

dT. t'^>-14-dCTP (^at-7-JH 
;H±) *flH»T. S'^^ti^Xbt^^iTii 
10 Lfc. -*icDNA7<7'7 l J-^9 5 , CTl^M 

AT 3 71CT1 P^H* SUTA-fyj^-f -tf— ~>3 

#yf^7'IRyZfA hk'-X (^7^3 tf 

-7-;l/X;Uii) £}JDAT, ^iST 2 # ch (^t^ L 
i5^3 0»HftI.L^ ^-cofg, y->F7 7A-^ 

>-a.A*^7r--tc<k^Sfe#S3llIff^fco v>y 

A, 5£M£fflTS«Lfc. -7^7h77^{:AnT 
5»IHIMLft8, -t<D±«f<Z)DNA*««:IsIiRUfe. 
[0 0 6 8 ] 5ftl/^DNAgffif:7'7'1'V-tLT^ 
jBM-UrfX^U^K (SE^1#^: 5) ^An, 95t 

30 *«DNA^«lfc. $ftlfcr*«DNASXUJ 

iiDH i o smzmxLrzo *#6ti^»e«**ji 

^t2*OtU^^l/^F (SE^J#-^ : 5. K?U# 
^■:6) ^7 r 7-f7-(!:ltPnx-PCRl:J:l)X^ 
U— ^>^SfT^^o PCRl:«t0 1 0 8 b pOiiiBW 

Ktmf&z tifzn a--*mtti? n-><h lt 2 fcma 

q^Tt+y^-^^-^^^>-^*>'>>^ 
(/t— ^>x;i/V— *±) SfflliTSJCSfrVi, 3 

40 7 7 DNAy-y>1t- (/t— *>x;l^— ft) (CJ: 
0, c DNAKfr©*»EM*ftSUfc. 

poly(A)*»*3J:tfEy»J#*§" : 3 
117 6f@O^SE^J^W"T^> 1 7 4Ofi<0tt£KW 
SWUTt^fc. CCOc DNASrfrCH IS^J#^ : IT 
S£*13 3 9 2i©75 y 8[^6a5ifi^f-f >^ 
Df7- e^3— F$nT43 0, gftWT'fc^yXf 
-f >, tXfyy, 77/l7*>SSt)«#$nx^ 
/Co t K**^7 : -^'>>L<hc07^y^U^;UT 

<Affl!^ttli4 0%, v>V>fti6i©*S*'>X7^<>7 p 

so Df7-t?t075y8l/^TOantttt4 9 



(20) 
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t'43-Kt2»DNAS:«»t5^7X5 KpTB 1 9 
2 0 (Escherichia coli) DH10BIC#AL 

T* ^a*£&& : :*:«« (Escherichia coli) DH1 0 
B/pTB 1 9 2 0^Co 
[0 0 6 9] 

*J6M 1 P T B 19 2 Ote-fTtCfg^T^X^ K 

pCMV- sport (=f "7n t£ — 7— ;ux;utt) (CM 10 

COS-7*fflj& (WBffiA«»W*Wf<fc0«IA) *Jfe» 
$*DMEMigiftTi«*U ifi^A^iJB iCf&ftL 
5 0%zi>y)lx.>htU'DfzCOS- IW&^MM^ 
§DMEM^t«i, 2 . 5m 1 <D**jfiLfllFJ8Jft*» 
SOU tClCSMg^pTB 1 9 2 O^OTANSF 
E C T AM ("ysR>i;— >*fc) &&«£jJD*.fc. 3 7 
<C, 5«C0 2 (D*ftT4«fHl**Lfca- 2 0%ti 
«F^DMEMlSJ*£iDA, £ 6 Id 2 0 WIWMUft. 
lfil»'F*DMEM««fiJcXSlb. 3 B»lC«fi£lsIiKL 20 

*ffl»ttCuo-Ping ShiSOyjte • rt-r* 

Ui?fi)V • ^r^X MJ — , 267#> 7258-7262H, 1992 
*£) Id^oT, lysisbuffer (4 OnM h ! J A. 

ImM EDTA, 1 % Triton X - 1 0 0 . pH5.5) 

csai, 3 yTCTinspflsaa, a.soorp 

m, 10») U mm^7s^>^a7;7-if^tsm 
BattttJiftSWfc. ^Tz. TRANS FECTAMSfflW) 

[0 0 7 0] 30 

»KM2T»fc0 .05ml <D*fflJ®ffltii?<££ 0 . 1 5mlCD 
»*R*« (»M5ig/iil TVU J £<4> {->^tt 
SSI) > 1 0 OmM IMtf-MJ^A* ImM EDTA, 2 mM 
DTT, pH5.5) KJB^U 3 7t, 1»BS«S 

i±feo 0.2mlO10% hU^nn»KSffi€:iO^, 4 
X:T5»HWB», S'C.>L ( 1 . 0 0 0 rpm, 10») , » 

e»nfc±»o>3 6 6nm©Kjtar&aiJ3eufc. n>hn— 

jK^mo c kO^BJ3SJ4tii^JC< 6^ grffiv^fO^ 40 
[0 0 7 1 ] 

[HSS0J4] H«fl«**<0K* 
9 6A7l/-h (7MPB71/-K *B*SfHS) 
JC*lS«2T»6nfclBIB«»«l 0/iLchO. 1KB 
rij3 5 (->2^*t) 1 5 ML*3cttf5 0/iLC0H«fK 

[0.2M gfc&^MJ'y'A (pH5.5) . 4mM 1, so 
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2. 5mM Xfl/>v7$ 
>f h7B8, 0. 05% h'Jh>X-100) SSo 
A, 3 7 < C(CT5^yu<>^zL^-f>3 >Lfcf£, 
2 0/iMOlI CZ -Leu-Arg-MC A] $:25/iLi 
jtJD-r^C^lCci:oTil^S^€:^^UfCo 3 7tCTl 
0#K*«. 7^^nyi/-hU-y- (MTP-3 
2, CORONA ELECTRONICS) SflH>T* 8fiSS3-6 5 
nm, RiRiftfi4 6 0 nmTS^EiS+OSJtSSa^aSS 
b^Co »BK»iKIRiSttl<0«'fr <D tt^fftflE (8 6) iztt 

u jfflaaK»f«*«ioufc*-&n, 1 5 2 o^»g 

iitCfcO^o^T— KStt**H#Sn, E- -6 41**5 2 
5 nMTC<0»*E*£5 OXfflWLfc. ZLCDZLlifr 

[0 0 7 2] 

*switptb 192 0 &mfzmzffim\zmztifzz/ 

^ttf77X5 F&MIMHlESall. Notl-CSJWU 
tO#A«»*H»i:«i t fc P G E X 4 T - 3 (77 

»^t^JMJM10 9 (SffliS (*) ) 

8IU ^HI (Escherichia coli) JM109/pGE 

X4T-3/Cy s &ntz. *A\Z, CO*M*ffl^ 

— fcf*«C»Lfc. • SStt, Bulk and R 

ediPack GST Purification Modules (77K'>7) $s 

tt<D?a ha — ;i/tctpDTfrfco£:. -tote** @»<a 

£Ot/^^ >- s - h7>x7i 7— if <toia^^ > ^ 

£7Sfte* 1 L O^cHMttFSMA^ £ 1 . 8mgMTf 
— tz (2 0 0 /zg) ^i7P-f>h7y^A'> Mcffli 

B*aec7-y-=Ftcai[5iftffi«:fTtt^fc. 2 
0, *$5 om 1 ©jfiL»**»»T*fc. R»m<omi£\i&> 

-Juj-T— if^rO . 5 u g/^x^ift* J:3KHS£ft: 
LfcfS* BSAT^Dy + >yi/fc9 6^l/-M:. 
»RLfctf**Jfa»«:a&SoU fifflT2P*M»llLfc. 
0.1% Tween-20^PBSTW, fix 1 } 
WlgG-/W+y^-1f (Capelfi) 2 P# 

**S$tT^x>K— U >K^«S$^iPA, 2 0»HSS 
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(21) 
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40 



[0 0 7 3] 

Met 
1 

Gin 

Gly 

Phe 

Asp 
65 
Asp 

Asn 

Arg 



[0 0 7 4] 
[SH^JS] 
[IE^i#^ : 1 ] 
15^J(Dfi^ : 3 9 2 



10 



Val Cys Arg Leu Pro Val 

5 

Val Leu Asp Glu Leu Gly 
20 

Pro Val Asp Thr Lys Val 
35 

Thr Gin Gly Ser Ala Met 
50 55 
Asn Arg Asn Glu Thr Phe 

70 

Pro Leu Ser Gin Asp Leu 

85 

Phe Val lie Thr Tyr Asn 
100 

Trp Arg Leu Ser Val Phe 
115 

Gin Ala Leu Asp Arg Gly 
130 135 
Asp Leu Thr Glu Glu Glu 

150 

Arg Lys Glu Pro Gly Asn 

165 

Leu Ala Pro Pro Glu Trp 
180 

Val Lys Asp Gin Gly Met 
195 

Gly Asn Val Glu Gly Gin 
210 215 
Leu Ser Glu Gin Glu Leu 

230 

Met Gly Gly Leu Pro Ser 

245 

Gly Leu Glu Thr Glu Asp 
260 

Cys Asn Phe Ser Ala Glu 
275 

Glu Leu Ser Gin Asn Glu 
290 295 



Ser Lys Lys Thr 
10 

Arg His Val Leu 
25 

Pro Gly Ala Gly 
40 

He Ser Ser Leu 

Ser Ser Va 1 lie 

75 

Pro Val Lys Met 
90 

Arg Thr Tyr Glu 
105 

Val Asn Asn Met 
120 

Thr Ala Gin Tyr 

Phe Arg Thr I le 

155 

Lys Met Lys Gin 
170 

Asp Trp Arg Ser 
185 

Cys Gly Ser Cys 
200 

Trp Phe Leu Asn 



Leu Asp Cys Asp 
235 

Asn Ala Tyr Ser Ala He 
250 

Asp Tyr Ser Tyr Gin Gly 
265 

Lys Ala Lys Val 
280 

Gin Lys Leu Ala 



Leu Leu Cys Ser Phe 

15 

Leu Arg Lys Asp Cys 
30 

Glu Pro Lys Ser Ala 
45 

Ser Gin Asn His Pro 
60 

Ser Leu Leu Asn Glu 

80 

Ala Ser He Phe Lys 

- 95 

Ser Lys Glu Glu Ala 
110 

Val Arg Ala Gin Lys 
125 

Gly Val Thr Lys Phe 
140 

Tyr Leu Asn Thr Leu 

160 

Ala Lys Ser Val Gly 

175 

Lys Gly Ala Val Thr 
190 

Trp Ala Phe Ser Val 
205 

Gin Gly Thr Leu Leu 
220 

Lys Met 



Asp Lys Ala 
240 

Lys Asn Leu 

255 
His Met Gin 
270 

Asn Asp Ser 



Tyr He 
285 

Ala Trp Leu Ala Lys 
300 



lie 

Ser 
145 
Leu 

Asp 

Lys 

Thr 

Ser 
225 
Cys 

Gly 

Ser 

Val 



♦ 
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41 



42 



Arg Gly Pro lie Ser Val Ala lie Asn Ala Phe Gly Met Gin Phe Tyr 
305 310 315 320 

Arg His Gly lie Ser Arg Pro Leu Arg Pro Leu Cys Ser Pro Trp Leu 

325 330 335 

He Asp His Ala Val Leu Leu Val Gly Tyr Gly Asn Arg Ser Asp Val 

340 345 350 

Pro Phe Trp Ala lie Lys Asn Ser Trp Gly Thr Asp Trp Gly Glu Lys 

355 360 365 

Gly Tyr Tyr Tyr Leu His Arg Gly Ser Gly Ala Cys Gly Val Asn Thr 

370 375 380 

Met Ala Ser Ser Ala Val Val Asp 
385 390 
[0 0 7 5] MFKDm : 7^ J ft 

cia^"j#^ : 2 ] h : m.mvt 

rpkd-BlZ : 2 1 4 &m<Dmm : H 

Ala Pro Pro Glu Trp Asp Trp Arg Ser Lys Gly Ala Val Thr Lys Val 

1 5 10 15 

Lys Asp Gin Gly Met Cys Gly Ser Cys Trp Ala Phe Ser Val Thr Gly 

20 25 30 

Asn Val Glu Gly Gin Trp Phe Leu Asn Gin Gly Thr Leu Leu Ser Leu 

35 40 45 

Ser Glu Gin Glu Leu Leu Asp Cys Asp Lys Met Asp Lys Ala Cys Met 

50 55 60 - 

Gly Gly Leu Pro Ser Asn Ala Tyr Ser Ala He Lys Asn Leu Gly Gly 
65 70 75 80 

Leu Glu Thr Glu Asp Asp Tyr Ser Tyr Gin Gly His Met Gin Ser Cys 

85 90 95 

Asn Phe Ser Ala Glu Lys Ala Lys Val Tyr He Asn Asp Ser Val Glu 

100 105 110 

Leu Ser Gin Asn Glu Gin Lys Leu Ala Ala Trp Leu Ala Lys Arg Gly 

115 120 125 

Pro He Ser Val Ala He Asn Ala Phe Gly Met Gin Phe Tyr Arg His 

130 135 140 

Gly He Ser Arg Pro Leu Arg Pro Leu Cys Ser Pro Trp Leu He Asp 
145 150 155 160 

His Ala Val Leu Leu Val Gly Tyr Gly Asn Arg Ser Asp Val Pro Phe 

165 170 175 

Trp Ala He Lys Asn Ser Trp Gly Thr Asp Trp Gly Glu Lys Gly Tyr 

180 185 190 

Tyr Tyr Leu His Arg Gly Ser Gly Ala Cys Gly Val Asn Thr Met Ala 

195 200 205 

Ser Ser Ala Val Val Asp 
210 

[0 0 7 6] m<D& : =:*■ 

CiE5*I#^ : 3 ] h#ay- : ffl^tt 

iB^JOfi$ : 1 1 7 6 &P\<Dmm : c DNA 

ATGGTGTGCC GGCTCCCCGT GTCCAAGAAA ACCCTGCTCT GCAGCTTCCA AGTCCTGGAT 



60 



(23) 10-99084 

43 44 



[0 0 7 7 ] 



4] 

6 4 2 



[0 0 7 8] 



5] 

2 3 



GAGCTCGGAA GACACGTGCT GCTGCGGAAG GACTGTGGCC CAGTGGACAC CAAGGTTCCA 120 

GGTGCTGGGG AGCCCAAGTC AGCCTTCACT CAGGGCTCAG CCATGATTTC TTCTCTGTCC 180 

CAAAACCATC CAGACAACAG AAACGAGACT TTCAGCTCAG TCATTTCCCT GTTGAATGAG 240 

GATCCCCTGT CCCAGGACTT GCCTGTGAAG ATGGCTTCAA TCTTCAAGAA CTTTGTCATT 300 

ACCTATAACC GGACATATGA GTCAAAGGAA GAAGCCCGGT GGCGCCTGTC CGTCTTTGTC 360 

AATAACATGG TGCGAGCACA GAAGATCCAG GCCCTGGACC GTGGCACAGC TCAGTATGGA 420 

GTCACCAAGT TCAGTGATCT CACAGAGGAG GAGTTCCGCA CTATCTACCT GAATACTCTC 480 

CTGAGGAAAG AGCCTGGCAA CAAGATGAAG CAAGCCAAGT CTGTGGGTGA CCTCGCCCCA 540 

CCTGAATGGG ACTGGAGGAG TAAGGGGGCT GTCACAAAAG TCAAAGACCA GGGCATGTGT 600 

GGCTCCTGCT GGGCCTTCTC AGTCACAGGC AATGTGGAGG GCCAGTGGTT TCTCAACCAG 660 

GGGACCCTGC TCTCCCTCTC TGAACAGGAG CTCTTGGACT GTGACAAGAT GGACAAGGCC 720 

TGCATGGGCG GCTTGCCCTC CAATGCCTAC TCGGCCATAA AGAATTTGGG AGGGCTGGAG 780 

ACAGAGGATG ACTACAGCTA CCAGGGTCAC ATGCAGTCCT GCAACTTCTC AGCAGAGAAG 840 

GCCAAGGTCT ACATCAATGA CTCCGTGGAG CTGAGCCAGA ACGAGCAGAA GCTGGCAGCC 900 

TGGCTGGCCA AGAGAGGCCC AATCTCCGTG GCCATCAATG CCTTTGGCAT GCAGTTTTAC 960 

CGCCACGGGA TCTCCCGCCC TCTCCGGCCC CTCTGCAGCC CTTGGCTCAT TGACCATGCG 1020 

GTGTTGCTTG TGGGCTACGG CAACCGCTCT GACGTTCCCT TTTGGGCCAT CAAGAACAGC 1080 

TGGGGCACTG ACTGGGGTGA GAAGGGTTAC TACTACTTGC ATCGTGCGTC CGGGGCCTGT 1140 

GGCGTGAACA CCATGGCCAG CTCGGCGCTG GTGGAC U76 

20 mcosc : =i*m 

IS^J^aS : c DNA 

IE**] 



GCCCCACCTG A AT 


G 


GGA 


CT 


G 




GA 


G G AG 


TAAG 




GG 


G 


GCTGTC A C A A A AG 


T 


CAA 


A 


G 


A 


CC 


A GG G 


C 




6 0 




ATGTGTGGCT CCT 


G 


CTG 


GG 


C 




CT 


TCTC 


AG T C 




AC 


A 


GG C A AT G TGGAGG 


G 


CCA 


G 


T 


G 


GT 


TTCT 


C 


1 


2 0 




A AC C AGGGG A C C C 


T 


GCT 


CT 


C 




CC 


TCTC 


TGAA 




CA 


G 


GAGCTCT TGGACT 


G 


TGA 


C 


A 


A 


GA 


T GG A 


C 


1 


8 0 




AAGGCCTGCA T GG 


G 


CGG 


CT 


T 




GC 


CCTC 


C A AT 




GC 


C 


TACTCGG C CAT A A 


A 


G A A 


T 


T 


T 


GG 


GAGG 


G 


2 


4 0 




CTGGAGACAG AGG 


A 


TGA 


CT 


A 




CA 


GCTA 


CCAG 




GG 


T 


C A C AT G C AGTCCT 


G 


CAA 


C 


T 


T 


CT 


C AG C 


A 


3 


0 0 




GAGAAGGCCA AGG 


T 


CTA 


C A 


T 




C A 


AT G A 


CTCC 




GT 


G 


GAGCTGA GCCAGA 


A 


CGA 


G 


C 


A 


GA 


AGCT 


G 


3 


60 




GCAGCCTGGC TGG 


C 


CAA 


GA 


G 




AG 


GCCC 


A AT C 




TC 


C 


GTGGCCA TCAATG 


C 


CTT 


T 


G 


G 


CA 


TGCA 


G 


4 


2 0 




TTTTACCGCC ACG 


G 


GAT 


CT 


C 




CC 


GCCC 


TCTC 




CG 


G 


CCCCTCT GCAGCC 


C 


TTG 


G 


C 


T 


CA 


TTGA 


C 


4 


8 0 




CATGCGGTGT TGC 


T 


TGT 


GG 


G 




CT 


A C GG 


CAAC 




CG 


C 


TCTGACG TTCCCT 


T 


TTG 


G 


G 


C 


CA 


T CAA 


G 


5 


4 0 




AACAGCTGGG GCA 


C 


TGA 


CT 


G 




GG 


GTGA 


GAAG 




GG 


T 


TACTACT ACTTGC 


A 


TCG 


T 


G 


G 


GT 


C CGG 


G 


6 


0 0 




GCCTGTGGCG TGA 


A 


CAC 


CA 


T 




GG 


CCAG 


CTCG 




GC 


G 


GTGGTGG AC 


















6 


4 2 





so 



(24) 
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45 

GGACCGTGGC ACAGCTCAGT ATG 
2 3 

[0 0 7 9 ] 

[ia^J#^ : 6 ] 
g2?!Jtf)fi£ : 2 4 



46 

TTGTTGCCAG GCTCTTTTCT CAGG 24 
[0 0 8 0] 

[01] *Sg^cot MMRS*^*^ >yar7- fe* 



[0 1] 



Met Vol Cys Arg Leu Pro Vol Ser Lys Lys Thr Leu Leu Cys Ser Phe Gin Vol Leu Asp 20 

Glu Leu Gly Arg His Vbl Leu Leu Arg Lys Asp Cys Gly Pro Vol Asp Thr Lys Vol Pro 40 

Gly Ala Gly Glu Pro Lys Ser Ala Phe Thr Gin Gly Ser Ala Met lie Ser Ser Leu Ser 60 

Gin Asn His Pro Asp Asn Arg Asn Glu Thr Phe Ser Ser Vol He Ser Leu Leu Asn Glu 80 

Asp Pro Leu Ser Gin Asp Leu Pro Val Lys Met Ala Ser He Phe Lys Asn Phe Vol He 100 

Thr Tyr Asn Arg Thr Tyr Glu Ser Lys Glu Glu Ala Arg Trp Arg Leu Ser Val Phe Val t 20 

Asn Asn Met Val Arg Ala Gin Lys He Gin Ala Leu Asp Arg Gly Thr Ala Gin Tyr Gly 1 40 

Val Thr Lys Phe Ser Asp Leu Thr Glu Glu Glu Phe Arg Thr He Tyr Leu Asn Thr Leu 1 60 

Leu Arg Lys Glu Pro Gly Asn Lys Met Lys Gin Ala Lys Ser Val Gly Asp Leu Ala Pro 1 80 

Pro Glu Trp Asp Trp Arg Ser Lys Gly Ala Val Thr Lys Val Lys Asp Gin Gly Met Cys 200 

Gly Ser Cys Trp Ala Phe Ser Val Thr Gly Asn Val Glu Gly Gin Trp Phe Leu Asn Gin 220 

Gly Thr Leu Leu Ser Leu Ser Glu Gin Glu Leu Leu Asp Cys Asp Lys Met Asp Lys Ala 240 

Cys Met Gly Gly Leu Pro Ser Asn Ala Tyr Ser Ala He Lys Asn Leu Gly Gly Leu Giu 260 

Thr Glu Asp Asp Tyr Ser Tyr Gin Gly His Met Gin Ser Cys Asn Phe Ser Ala Glu Lys 280 

Ala Lys Val Tyr He Asn Asp Ser Val Glu Leu Ser Gin Asn Glu Gin Lys Leu Ala Ala 300 

Trp Leu Ala Lys Arg Gly Pro He Ser Val Ala He Asn Ala Phe Gly Met Gin Phe Tyr 320 

Arg His Gly He Ser Arg Pro Leu Arg Pro Leu Cys Ser Pro Trp Leu lie Asp His Ala 340 

Val Leu Leu Val Gly Tyr Gly Asn Arg Ser Asp Val Pro Phe Trp Ala He Lys Asn Ser 360 

Trp Gly Thr Asp Trp Gly Glu Lys Gly Tyr Tyr Tyr Leu His Arg Gly Ser Gly Ala Cys 380 
Gly Val Asn Thr Met Ala Ser Ser Ala Val Val Asp 392 



[0 2] 

Ala Pro Pro Glu Trp Asp Trp Arg Ser Lys Gly Ala Val Thr Lys Val Lys Asp Gin Gly 20 

Met Cys Gly Ser Cys Trp Ala Phe Ser Val Thr Gly Asn Val Glu Gly Gin Trp Phe Leu 40 

Asn Gin Gly Thr Leu Leu Ser Leu Ser Glu Gin Glu Leu Leu Asp Cys Asp Lys Met Asp 60 

Lys Ala Cys Met Gly Gly Leu Pro Ser Asn Ala Tyr Ser Ala He Lys Asn Leu Gly Gly 80 

Leu Glu Thr Glu Asp Asp Tyr Ser Tyr Gin Gly His Met Gin Ser Cys Asn Phe Ser Ala 1 00 

Glu Lys Alo Lys Val Tyr He Asn Asp Ser Val GJu Leu Ser Gin Asn Glu Gin Lys Leu 1 20 

Ala Ala Trp Leu Ala Lys Arg Gly Pro He Ser Val Ala He Asn Ala Phe Gly Met Gin 1 40 

Phe Tyr Arg His Gly He Ser Arg Pro Leu Arg Pro Leu Cys Ser Pro Trp Leu He Asp 160 

His Ala Val Leu Leu Vol Gly Tyr Gly Asn Arg Ser Asp Val Pro Phe Trp Ala He Lys 180 

Asn Ser Trp Gly Thr Asp Trp Gly Qu Lys Gly Tyr Tyr Tyr Leu His Arg Gly Ser Gly 200 
Ala Cys Gly Vol Asn Thr Met Ala Ser Ser Ala Val Vol Asp 214 
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im3] 

10 20 30 40 SO 60 70 80 90 100 

CGCACCCcrrcGcccxiAccccra 

MVCRLPVSKKTLLCS 



UO 120 330 WO 150 160 PO LfiO 190 200 

rrcCAACTCCTG<*TCAGCTCCCAACA^^ 
FQVLDELC R H V L L RK DC G PVDT XV PGA G E P K S A F 

3X0 220 330 240 250 260 .270 280 290 300 

TCACTCAGGGCTCAGCCATGATTTC'l I I I C 1 G J C C C AAAACC ATCCACACAAC AGAAACGAGACTTT^AOCTCAGrCATTTCCCTGTTGAATOAGGATCC 
T Q 0 S A M J SSGSQNHPOMRMETPSSVI SLLMEOP 



390 



400 



310 320 330 340 350 360 370 360 

CCTCTCCCACCACTTCCCTCTCAAGATCGCTTCAATCTTCAAGAA L i't ' lU Itl ATTACCTATAACCGGACATATGAGTCAAAGGAAGAAGCCCCGTGGCGC 
LSQDLPVKMASIFKWfViry«RTrESKEEARWR 

410 420 430 440 450 460 470 480 490 500 

CT<rrCCCTCTTTCTCAATAACATOCrrrc 
LSVPVHNMVRAQX IQALORCTAQYCVTK F S D I, T E 

$10 520 S30 S40 S50 560 570 580 590 600 

AGCAGGAGTTCCCXrACTATCTACCTGAATArTCTCCTG 

EEFRTITLN TLLRXEPGNXMXQAXSVGOLAPPE 

610 620 630 640 650 660 670 680 690 700 

ATtXXJACTGGAGCAGTAACCGCCCTGTCACAAAAlSTC 

WOWRSKCAVTKVKDQCMCCSCWAPSVTGNVEGO 

710 720 730 740 750 760 770 790 790 800 

TCCTTTCTCAACCAGCCGACCCTCCTCTCCCTCTCTCAAC 
WfLMOGTLbSLSROELLDCDKHDKACMOOLPSMA 

810 820 B30 840 850 860 870 880 890 900 

CCTACTCCGCCATAJUiGAATTTGCX^ 

YSAIXNLCCLKTEOOYSYOCHKQSCNPSAEXAK 

910 920 930 940 950 960 970 980 990 1000 

(KTCTACATCAATCArTCXGTGGAGCTGACCCACAAjCG 

VTXHDSVELSQHEQKLAAWLAKRGPI SVA I MAP 

1010 1020 1030 10«0 1050 1060 1070 1080 1090 1100 

GGCATGCACTTTTACCCCCACGGCATCTCeCCCCCrc^ 
GMOPYRKOISRPLRPLCSPWLXOHAVbLVCTfCllR 

1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 

CCTCTGAC tJ I TCLU 1T1 " 1VK SGCCATCAAGAACA<j ^TXjGGC ACTGACTCOGCTCAGA GTGOCOT 
SOVPFWAIKMSWGTOWCEKCYYYLKRGSCACCV 

1210 1220 1230 1240 1250 1260 3270 1280 1290 1300 

CAACACCATtXCCA^»riCC<X:GGT<»TCe^ 
N7MASSAVVD* 

1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 

CAXXXCCCTCCCCGGCACOTACACOIW 

IdLO 1420 1430 1440 1450 1460 1470 1460 1490 1500 

C ACCCCATTCCCACCCTGAAGTTCTGC ACC TGCACC ITTG1 lU AAT*rGTGGTACCTTAGGAGGATGYCCGGGTCAAGGOTGGTATCTTO0C AGTTOAACC 

1510 1520 1530 1540 1550 2560 1570 1580 1590 1600 

TGG^GCAAGAACTCTGGOCTTGCGTAAT^ AQC ACGAAGAAAA'l* I ' l TC lG ATCTT AAOCCCAQCTCTQ.TTCTGCCCC CCCTTTCCTCTCTTTGATACTATA 

1610 1620 1630 1640 1650 1660 1670 1680 1690 1700 

AATTTTCTKrTTCCCTTGCATTTAGGGATACrrCTC 

1710 1720 1730 1740 1749 

COCAAAAAAAAAAA AAAAAAAAAJUUUUUUUUUUUUUUUUUUUUUUUUUk 



(51)Int.Cl. 6 

A 6 1 K 48/00 



A B J 
ABL 
ACD 
ACK 
ACS 



F I 

A 6 1 K 48/00 



ABL 
ACD 
ACK 
ACS 
AC V 



(26) 



10-99084 



C 0 7 H 


21/04 


C 1 2 N 


1/21 




5/10 




9/50 . 


C 1 2 P 


21/08 


G 0 1 N 


33/53 




33/577 


//(C 1 2N 


15/09 


C 1 2 R 


1:91) 


(C 1 2N 


1/21 


C 1 2 R 


1:19) 


(C 1 2N 


9/50 


C 1 2 R 


1:19) 


(C 1 2 N 


9/50 


C 1 2 R 


1:91) 


(C12P 


21/08 


C 1 2 R 


1:91) 



ACV 
ADA 
AD P 
ADT 
ADU 
AED 



ZNA 



C 0 7 H 

C 1 2 N 

C 1 2 P 

GO 1 N 

A 6 1 K 

C 1 2 N 



21/04 
1/21 
9/50 
21/08 
33/53 
33/577 
37/54 
5/00 
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